Mitochondrial DNA deletions in inclusion body myositis.
Skeletal muscle specimens from three patients with inclusion body myositis, aged 39, 60 and 71 years, respectively, were investigated. Enzyme histochemical staining of cytochrome c oxidase (COX), succinate dehydrogenase and myofibrillar ATPase, and in situ hybridization of transcripts of mitochondrial DNA (mtDNA) were performed on consecutive sections. In all three cases a proportion of muscle fibres (2-5%) showed low or absent COX activity in spite of medium or high succinate dehydrogenase activity (COX deficient muscle fibres). Two probes detecting transcripts of different segments of mtDNA were used for the in situ hybridization. One of the probes (ND4 probe) detected transcripts of a segment of the NADH dehydrogenase subunit 4 gene, which is known to be affected in most cases of mitochondrial myopathy with large deletions of mtDNA. There was reduced hybridization of the ND4 probe in many COX deficient muscle fibres compared with adjacent normal fibres. The other probe (ND2 probe) detected transcripts of a segment of the NADH dehydrogenase subunit 2 gene, which usually is not included in mtDNA deletions. There was accumulation of transcripts corresponding to the ND2 probe in COX deficient fibres in all three cases. These findings demonstrate that deleted mtDNA had accumulated in COX deficient muscle fibres in patients with inclusion body myositis. Southern blot analysis of mtDNA in muscle revealed a 16.6 kb fragment corresponding to normal mtDNA in all three cases. In one case two additional less abundant fragments of smaller size, corresponding to deleted mtDNA, were detected. Ultrastructural investigation showed abnormal mitochondria in all three cases. Control muscle specimens were obtained from nine patients, aged 63-71 years, with muscle pain but without morphological evidence of muscle disease. Occasional COX deficient fibres (< 1%) were found in three of the control cases. The other six control cases showed no COX deficient fibres. Our results show that mtDNA deletions may be involved in the pathogenesis of inclusion body myositis and cause respiratory chain dysfunction in muscle fibre segments.